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Objectives: (i) Construct whole-genome microarrays for Desulfovibrio vulgaris; (ii) Determine optimal conditions for hybridization conditions; and (iii) Identify 2 500617 g bud | 1 . . A The D. vulgairs Genome Does Not Appear to Contain a Recog) o
whole-genome expression patterns of D. vulgaris cells grown under metal-reducing conditions. Results: Recent studies have shown that the design characteristics . 5. 504002 3 ol 1 - | 40 |32 54 |70 140 | 160 24 |38 |28
of probes can significantly affect hybridization behavior, and therefore, possibly affect the dataset of genes with altered expression profiles. In order to ; ﬁ?‘og | | Desulfovibrio vulgaris A H N D B C z 9 FliA
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etermme the eftect of probe e-ngi. on signal intensities, mlcro‘.arrays with di efent ength probes Were used to monitor ger.ne gxpresslon. a-se on the 9 500229 Bdellovibrio bacteriovorus HD100 | A N D B C E12 |? FliA
experimental results, a set of criteria were suggested for the design of gene-specific and group-specific probes, and these criteria should provide valuable 10, 500008 o= |
information for the development of new software and algorithms for microarray-based studies. 1i. 50028 i 1 Desulfotalea psychrophila H N _|D :

The whole-genome microarrays of D. vulgaris were constructed using 70mer probes. Currently, growth conditions and medium are being evaluated for 3 %& b | ] 1 Desulfuromonas acetoxidans H N D ?
transcriptomic characterization with respect to growth phase and heavy metal responsive genes. The elucidation of growth-phase dependent gene expression is N -2 14, 500049 L - " - g Escherichia coli K-12 A H N D B C Z|E S |FliA
essential for a general understanding of growth physiology that is also crucial for data interpretation of stress-responsive genes (e.g., chromium). We recently ::l”:: " f}m m, _:_ ;c:"r:: 15. 500991 Shewanella oneidensis MR-1 A H N D B C Z |E S |FliA
cultivated D. vulgaris in a defined medium and sampled biomass over time for approximately 70 h to characterize the shifts in gene expression as cells transitioned 4} iy Dn’-é v v :g gg;;’a;g Deinococeus radiodurans D
from logarithmic phase growth to stationary phase. Each respective time point during exponential phase had a similar number of ORFs (7 to 9% of the genome) 1 {70er v e} = D B2 }‘.”‘QJ 19, 0026 Bacteroides thetaiotaomicron D S
that were up-expressed (>3-fold) and approximately 5.5 to 6.0% of the ORFs were down-expressed (<3-fold). Also, a majority of the predicted ORFs did not B S = 0. = 19, W‘Z’.’?i Caulobacter crescentus CB15 H D
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the ORFs were up-expressed, whereas 3.5% to 4% of the genome was up-expressed as the cells experienced prolonged stationary-phase. Within the first hours of Fusobacterium mucleatum b
stationary-phase, up-expressed ORFs included proteases, chaperonins, permeases, and hypothetical proteins. Interestingly, preliminary comparisons suggest that ORFs (Numbered from 110 21) Sinorhizobium melilor A 2 N B c 7 1516 s
many of the ORFs that were up-expressed in early stationary phase also had altered expression levels in response to other cellular stresses. Preliminary data - e - >
a ° ¢ o N . Comparison of fold changes of 21 ORFs consistently detected by Ralstonia sol A H N2 | D C El2 |S |FliA
suggests that 0.05 mM Cr(VT) but not 0.01 mM Cr(VI) decreased growth in the defined medium with lactate and sulfate. In addition, D. vulgaris grew well in a PCR amplicon (circles), 70mer (squares), 60mer (up triangles) alstonia solanacearum » £ 1
defined, minimal medium designed to be analogous to FRC groundwater. We are presently analyzing microarray data to identify sub-sets of genes that respond to and S0mer (down trianéles) arrays when S oneidensis MR-1 cells Pseudomonas aeruginosaPAOL | A |H N_|D B |C z S |FliA
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growth phase changes and/or stresses, as well as the determination of the optimal growth conditions in the presence of Cr(VI). were exposed to pH 4 for 30 min. ORFs were up-regulated above ,’ rm}cln lerae : i i
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D. vulgaris has a high number of predicted ORFs y = -1.0 (middle dash), and ORFs were not changed between the
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Geobacter sulfureducens of genomic DNA (A) or 10 pg of cDNA target RNA (B) was P
ORF ID | ORF Description Time-Point Change | Additional Responses Desulfuromonas acetoxidans labgeled with Cy-dyes and hybgridized with t}ﬁs array. The data
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207606" | sensory box/ HK /RR 176, T7,T8 208597 | membrane protein 4.98 (z:5.10) | 1NO, 208626 | nhaC-2, 553 (2:3.92 | Ts,T6, T7, T8, T9 208347 | conserved o |330(z:-4.56) | TS, T6, T7, T8, T9 g
Number of Predicted ORFs with PAS domain + heat Na/H antiporter 208348 | hypothetical protein E
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p-Expression TS5 versus T1
208671" | sensory box/ HK. 1 T5,T8,T9 1NO, Gene ID | Predicted Function Change “Additional 209625 | major facilitator 489z 7.23) | 1NO, 209678 | aminotransferase | 5.35 (z: 1042) | T7,T8 207771 | Llactate permease | -2.94 (2: 3.28) | T6
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1 heat a/H antiporter sugar transferase .68(z: 5. , T7, T8, adenyl cyclase)
- 208626 | nhaC-2, 5.66 (2:6.00) |1 heat 532552’ presumptive phage | 2.04 to 4.45 domain 207124 | 3-dehydroquinate 2.67(z:-2.73) | T5,T6 Time (h)
Up-Expression T4 versus T1 Na/H antiporter 336_| proteins 206469 | glucokinase 317 (z2.17) | T6,T7,T8,T9 dehydratase (aromatic
Gene ID | Predicted Function Change Expression | Additional Responses 207324 | cold shock domain 545 (z:424) | 1NO, 208370- | presumptive phage 1.60t0 3.83 aa biosynthesis)
protein 1 heat 208380 | proteins 207948 | epimerase/dehydrat | 3.93 (z: 4.43) | T7 206915 | peptidyl-prolyl cis- | -2.55 (z: 2.16) | TS, T6, T7
- i ase trans isomerase C . .
208068 | feoB 4.83 (2: 6.02) 1 heat 209679 | polysaccharide 5.02 (z: 7.00) 209131- | presumptive phage | 2.34 to 4.54 Cell Protein and Carbohydrate During
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